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IIpakTueckoe 3ansiTue Ne 1

TEMA: UICCJIEJOBAHUE MOJIEJIEU ITPEJJCKA3AHMS YPOBHS
CUT'HAJIA C PACYHETOM SHEPI'ETUYECKUX ITAPAMETPOB

[enb paboOTHI:

1. 3akpenuTh TEOpETUYECKHUE 3HAHUS IO MOJENISIM MPEICKa3aHUs MOUTHOCTH
IIPUHUMAEMOTO CUTHAJIA.

2. I3y4nTh METOMKY U MOJYYUTh IPAKTUUECKNE HABBIKU I10
HCCIIEIOBAHUIO BO3MOXKHOCTEU IPUMEHEHUS JaHHBIX MOJCIICH.

3. [IpuBUTH HABBIKH O HKCILTYyAaTALMK HHPOPMALMOHHBIX TEXHOJIOTUH,
CBSI3aHHBIX C IIPUMEHEHUEM KOMIIBIOTEPOB IIPU NIPOBEIACHUH PACUETOB.

1. OcHOBHBIC MOJIOKCHHS M0 TEXHHUKE 0€30MaCHOCTH

B mpuGopax u ycTpoHCTBax, WHCHIOJIb3YEMbIX B JabOpaTOPHOI
YCTaHOBKE, UMEIOTCS BBICOKHE HAINpSDKEHUs, omacHble it ku3HHU. [losTomy B
MpOLIeCCE€ BBIMOJHEHUS PAOOThI CTYNEHTHI JOJDKHBI COOJIIOMATh  BBICOKYIO
TUCIUIUIMHY Ha 3aHSITHH, TOYHO, YETKO M CBOCBPEMEHHO BBITIONHATH BCE
TpeOOoBaHUsI MpernoiaBaTess U PpAOOTHUKOB J1a00paTOPHHU.

Bo wm30exxanne mopaxxeHUs SJIEKTPUUCCKUM TOKOM TIPH BBIMOJHEHUH
71a00paTopHOI pabOTHI 3aNpeniaeTcs:

- CaMOCTOSITEIPHO BKIIFOYATH aIIapaTypy;

- W3BICKATh H BCKPBHIBATh OJIOKM JIA0OPATOPHBIX YCTAHOBOK W
U3MEPUTETHHBIX TPUOOPOB;

- 3aMEHSTHh NPEIOXPAHUTETU B OJIOKaX W HU3MEPUTENbHBIX NpHOOpax mpu
BKJIFOUEHHOM amnmaparype;

- TIPUKAcaThCsl PyKaMU WM KaKUMH-TMOO TMpeaMeTamMu (OTBEPTKaAMH,
OTOJICHHBIMUA KOHIIAMH TPOBOJIOB U T.I.) K 3aXKUMaM W THE3/laM J1abopaTopHOU
YCTaHOBKHU U U3MEPUTEIHHBIX TPUOOPOB.

B cnyuae mopaskeHUst SJIEKTPUIECKUM TOKOM HeMeAJIeHHO:

- BBIKJIIOYUTH HAMNPSOKEHHWE CETH, OCBOOOJHWTH TOCTPAIABIIETO OT
TOKOHECYIIUX IIeTel, 00ecreuynB COOCTBEHHYIO O€30MMacCHOCTh;
- TIOJIOKHUTH PYKOBOJIUTEITIO 3aHATHIA O CITYYUBIIEMCS
- 0Ka3aTh MOCTPAIABIIEMY MEIUIIMHCKYIO TTOMOIII.

2. JKCITyaTallHOHHbIE BONIPOCHI

1. ITepen BKIIIOYEHNEM KOMITBIOTEPA HEOOXOAUMO IMPOBECTU MX BHEITHUI
OCMOTp | MOJITOTOBKY K paboTe, 0OpaTHB BHUMaHHNE HA HAJTMYNE MX 3a3EMJICHHUS.

2. Ilpm mnpoBeaeHMH UCCIEOOBaHUM HEOOXOAMMO  COOIOAATH
MIOCJICIOBATEIbHOCTh ~ BBHIMIOJIHEHUSI  ONEpaIfii, YKa3aHHBIX B  HACTOAIIEM
PYKOBOJICTBE.
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3. IloaroroBka K BHINOJHEHHUIO JIA0OPATOPHOI padoThI

Jlo mpuxona B 1a00paTOpUIO HEOOXOAMMO:
1. IloBTOPUTH NPUHLMIIBEI HOCTPOEHUS MOJIENEN MTpeICKa3aHUsI MOITHOCTH.
2. O3HaKOMHUTBbCS C ONHCaHUEM JabOpaTOpHON paboThl, 3aJaHUEM U
HOPSIKOM €€ BBIIIOJTHEHHUS.
3. YACHUTH UIIEI0 PEACTOSIINX B pabOTe UCCIEA0OBAHNM.
4. IloaroroButh OJaHK OTYETA.
5. OTBeTUTHh HA KOHTPOJIbHBIE BOITPOCHI.

4. KpaTKne CBECACHUA U3 TEOPUH

4.1. O01mMe moJoKeHus

B cucremax paauMocCBsI3U NAIBHOCTh PAJAMOTOPU30HTA 3aBHCUT OT BBICOT
nojBeca aHTeHH. Kak npaBuiio, Beicota anteHHbl bC (h 5C) cocTaBiseT necsaTku -
COTHU METpPOB, BbICOTa aHTEHHbI MC - HECKOJIbKO MeTpoB. B 3TOoM ciyuae
JABHOCTD paguoropusonta <d,=25kwm; 35 km; 50 kM npu hge= 50; 100; 200 M.
B ropoackux ycioBusiX 34aHUS MPAKTUYECKU HUCKIIOYAIOT BO3MOKHOCTH MPAMOM
BuauMOCcTH Mexay aHTeHHaMu bC m MC u MOIIHOCTh MNPHUHSATOrO CHUTHAJIA
OKa3bIBAETCSI 3HAUUTENIbHO HUXKE, YeM B CBOOOJHOM MpOCTpaHCTBE. B cpemnem,
JOTIOJIHUTEIbHOE ocinabieHne B ropojae Ha uvacrote f= 900 MI'm cocraBisier
20...30 nb pu npoTskeHHocTH Tpacchl R =1 ... 10 kM. 310 ociiabiieHne BbI3BAHO
B OCHOBHOM OTpaXEHHEM U PACCESIHUEM OHEPruu CUTHajla Ha KPYHHBIX
cTpoeHusix. [IpyHUMaeMblii CUTHaJI HMEET MHOTOJYUYEBYIO CTPYKTYpy H
MOJIBEP>KEH TIIYOOKUM 3aMHUPAHUSIM

CymiectByer OOJbIIIOE YHCIO MOJAENEH JUIsi TPOTHO3UPOBAHUS YPOBHS
panuocurnana B CIIP.

Penped MecTHOCTH CyIIECTBEHHO BJIMSET Ha YPOBEHb CUTHaja. V3BeCTHBI
JIBA OCHOBHBIX METOJla JJisl y4eTa €ro BIMUSHUS: JI€TEPMHUHUPOBAHHBIA W
craTuctudeckuid. [lepBoIii MO3BOJIAET pacCUUTATh MHOXKHUTEIh OCIAOJICHUS T10
KOHKpETHOMY Tipodmto nposieta. OH MpUMEHHUM, TSl TUHUHN CBSI3H MO cXeMe "OT
NyHKTa K NOyHKTY', Hampumep, PPJI. B »sroM cnydae MennaHHoe 3Ha4YeHHE
MOIITHOCTH CHUTHaJIa B TOYKE MpHEMa - 3TO TO, KOTOPOE MPEBBIIIACTCS B TEUEHUE
50% Bpemenu HaOmoAeHus (HanpuMmep, mecsitia). B coToBbeix cuctemax, rae bC
JOJDKHA  O0eCleuuTh CBSI3b HA TEPPUTOPUM  COTHI, YACTO MPUMEHSIOT
CTaTUCTUYECKUN METOJI, MPU KOTOPOM MapaMeTphl peibeda (BbICOTa MPETSITCTBUM,
ux ¢opmMa U B3aMMHOE PACIOJOKEHHE, HAKJIOH MECTHOCTH M T.II.) CUHUTAIOTCS
CIy4allHBIMH BEIWYMHAMU. XapakTep pelbeda MECTHOCTH B COTE OIICHHBAIOT
napaMeTpaMu, yCpeIHEHHBIMU HA y4acTKaX TPACChl MPOTSIKEHHOCTHIO S... 10 kM.

Brp16op sHepreTuuecknx MmapaMeTpoB B COTOBBIX CHCTEMax pPaaUOCBSI3U
JOJKeH 00€ecleYnTh YBEPEHHBI mpuem B 30He obOcmyxkuBanus BC. B Toukax
mpreMa Ha TPAHUIE COTHl YPOBEHb CHUTHAJA OyAET pa3inyaThCs BCIEICTBUE
HEOJIMHAKOBOTO BIUSHUS 3aCTPOUKH U penbeda MecTHOCTH. [103TOMy B COTOBBIX



cUcTeMax paJiuOCBsI3U MYTEM YCPEIHEHUS M0 JBYM MapaMeTpam: 10 BpEMEHU U IO
MECTOMNOJIOKEHHUIO ([0 YHUCIY TOYEK MpHEMa) ONPENENsoT YCPEIHEHHYIO
MeuaHHyo MomHocTh curdHana (YMMC). YMMC - sTo Takoe 3Ha4eHHe, KOTOPOoe
npesbimaeTca B TeueHue 50 % Bpemenu mecsiua U B 50% Touyek mpuema,
HAXOJISAIUXCS Ha pacCTOSTHUU R OT mepenaroiiei CTaHIUu.

4.2. Moaeab Oxkamypbl

Mogenb Jisi KBa3UIJIAJIKOM MECTHOCTH. Tpacca MPOTSKEHHOCTHIO B He-
CKOJIBKO KHJIOMETPOB, Ha KOTOPOUM CpeAHsisi BHICOTAa HEPOBHOCTEW HE IMPEBBIIIACT
20 M onpenenena B mojenu Okamypsl kak "kBazuriagkas'. B moxpenn Oxkamypsl
NPHUHATH 0a30Bbie 3HAaUeHUS BBICOTHI aHTEHHBI MC hye=3 M u sddexTuBHOM
BbICOTHI aHTeHHBI bC hzc=200 M, mpudyeM TmociemHss OonpeaemsieTcs, Kak BhICOTa
HaJl CPEJHHM YPOBHEM KBA3UIVIQAKOW ITOBEPXHOCTH. YpoBeHb YMMC s
KBa3UIJIaIKOW MECTHOCTH:

Pu(R)=po(F.R)=A, (f,R)+H(hye,R)+H(h,. ) ()

rie R - mpoTsSHKEHHOCTh TPACCHI;

f - pabouas vacrora;

po(f, R) - ypoBeHb MOIIHOCTH CHTHaJIa B TOYKE IpUEMa MPHU PacipocTpa-
HEHUH B CBOOOTHOM IPOCTPAHCTBE;

A,(f,R) - nmononHuTenbHOE ociabiicHHMEe CUTHajda B Tropoje (MeauaHHOE
3HA4YCHHE) OMPECICHHOE I KBa3UIIaIKOT0 ropoJcKoro paiona mpu h,.=3 m b
1 hpc=200 wm;

H(hze, R) - xoaddumment «Bwicota - ycwieHue aHTeHHBI bCy», yuu-
TBIBAIOIIWM, YTO BhIcOTa aHTeHHBI bC MOKeT oTnmuarbes oT 3HaueHus 200 M;

H (hyc, ) - xoaddunment "Boicota - ycuineHue anteHHbI MC", yduThI-
BAIOIIMI BJIMSIHUE pealibHOM BBICOTHI aHTeHHbI MC. Bce Ha3BaHHbBIE BEJIMYHHBI
IPEICTaBJICHBI B JINTEPATypE B BHJIC IPaUKOB.

JlonosHuTebHOE ociabienue curnana B ropoae Ay(f, R) mpencrasieno B
Bujae ¢GyHkuuu aprymenra f, mpu mapamerpe R. J[ias mocTpoeHHs] Takux 3a-
BHCHUMOCTEH PEKOMEHIyeM BOCIIOJIL30BaThCs TabI. 1

Tabmuma 1
f, MI'n AM(f,R), nb npu
R=lxkm |5 kM 10xMm 20xm 30xMm 40xm 50kMm 100xMm
100 15 22 25 28 31 35 38 51
1000 20 27 30 33 37 41 46 61
3000 25 34 35 40 44 48 54 70

Bnusinue BeicoThl anTeHHBl bC 3aBucut ot paccrosauga mexay MC u bC u
MPaKTUYECKU HE 3aBUCUT OT 4acToThl B Auanazone 200... 2000 MI'w. ITpu R <= 10
KM MOIIHOCTh MPUHUMAEMOTO CHUTHAJIa U3MEHSETCS MPONOPIMOHATIBHO KBaJpaTy
BBICOTHI aHTEHHBI, a MpU R >= 30 KM - MponopirroHaIbHO KyOy BBICOTHI, TaK YTO:

H (h,,R)=20lg(hy,/200), npuR < 10 ku; (2.2)
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H(hEC,R)=30|g(hECm/200), mpu R > 30 k™ ; (2,6)

e Ny, - BeIcOTa aHTeHHBI BC B MeTpax.

ITo popmynam (2,a) u (2,0) BEIUKUCIAIOT 3HaYeHUS KO3 duIneHTa "BpicoTa -
ycuiienne anteHHbl bC" mpu R =10 kM u R - 30 kM, U CTposIT BCrioMOraTeIbHbIH
rpaduk, s onpeneneHus 3Toro KodhdUIMEeHTa Npu JIPyrux 3HaueHusx R, He
NPEBBIIAIONIMX JaTbHOCTh paguoropuzonTa. [lpu R>dpr curmam Ha Bxoje
NpUeMHUKA ompeaenser AudpaklUOHHAsS COCTaBIAIONIAS 3JIEKTPOMArHUTHOTO
nosist. [Ipu aToM nmoabem antennsl BC NoBbIIaeT ypoBEHb CUTHAIA.

Bnusane BeicoThl anTeHHBI MC HE 3aBHCHT OT MPOTSHKEHHOCTH TPACCHI, TI0-
CKOJIbKY 3TH aHTEHHBI PacCIOJIOKEHbI HIKE YPOBHS TOPOICKOM 3aCTpOilKH, a Mpu
hyc < 3 M OHO OJAMHAaKOBO Ha BCEX YacTOTaX M HE 3aBHCHUT OT XapakTepa
3actpoiiku. Koaddumment "BoicoTa - ycunenue anreHHsl MC"

H(hMC’f)zlolg(hMCm/S) 3)

rae hycem- BeicoTa antennsl MC B MeTpax.
[Ipu ycranoBke anteHHsl MC Bbime 3 M 3HadeHHEe Ko3(pduuueHTa

H (hMC, f) CTAHOBHTCS 3aBUCHUMBIM OT XapaKTepa 3acTpOMKu. JIns cpemHero
ropojia 3TOT KO3((MIMEHT 3aBHCHT OT 4YaCTOThL.  JJI CPEIHMX TOpPOJIOB IpHU
hMCm>3s

H (h,., f)=20lg(h,, /3), npu f=400 MI'y (4)
H (h,, f)=30lg(h,,,/3). npu f=2000 MI'y (5)

OH He 3aBHCHT OT YaCTOTHI IJs KPYHmHBIX ropomoB IIpu hyc,<3 Ha Bcex
yacToTax npuMeHuMa gopmyina (3).

PeasibHbIE TpaCCBhL.

Mopnens Okamypbl MO3BOJIAET Il MECTHOCTH, KOTOpash HE OTHOCUTCS K
KBa3WUIJIQ/IKOM, IMyTeM BBEACHHUS MONPaBOYHBIX KO3 (uireHToB B popmyny (1)
paccUUTHIBaTh 0XKHUAAEMbIH YpPOBEHb MEIUAHHON MOIIHOCTH CUTHAJIA C YYETOM
XapaKTepa MECTHOCTH:

pMZ(R): Pwm (R)+KZO+KZH +K23|v| +sz (6)
rae
Kzo - monpaBo4HbIid KO3OPUITUEHT AJ1 TPUTOPOIHOMN 30HBI U OTKPBITON
MECTHOCTH;
Kzu - mompaBouHbld  KOIPUIIMEHT "M 3€MHOM TMOBEPXHOCTH C
HaAKJIOHOM";

Kzaw- mompaBouHbIil K03 GUIIUEHT T ydacTKa ""3eMIisi-mope",

K.zx - monpaBo4HbIN KOIDPHUITUEHT I XOTIMUCTON MECTHOCTH.

B mpuropoHoii 30He OTepH CUTHAJA MPU PACTIPOCTPAHEHUU MEHBIIE, YEM
B TOPOJE, MOCKOJIBKY B HEM HHMKE 3JJaHUS U MEHbIIIE NpenarcTBuil. Kak ycTaHOBuUI
Oxamypa, 3TH TIOTEPU YMEHBIIAIOTCS C POCTOM YacTOTHI, win koddpdumment Kzo
pacrer.

Ero 3HaueHus MOXHO ONpenenuTh u3 Tadi. 2



Tabmauma 2

f, MI'n 400 1000
Kzo, nb ns npuropoaHoit 30HbI 8 10
KZO, n1b B OTKPBITBIX MECTHOCTSIX 24 30

[Tox "3eMHOIl NMOBEPXHOCTHIO C HAKJIOHOM 'MOJIpa3yMEBaIOT TpacChl, Ha
KOTOPBIX penbed TUIaBHO MOHMXKAETCS (MM MOBBIMIAETCS) HA PACCTOSHUU 5 KM U
oonee. Jlnms Hee ompenensitoT cpeaHuid yroa HakioHa Y (puc. 1, a). Yron
CUMTAETCSl OTpHULATEIbHBIM, ecii MC pacrnosio’keHa Ha HIDKHEM Yy4YacTKE TPACCHI.
(puc. 1, 6). B sTOM cnyyae HYXHO YUYUTHIBaTh JOIOJIHUTEIbHBIE MOTEPU
MOIIHOCTH CUTHAJIA IIPU PACIIPOCTPaHEHUH. (puc. 2).

MC

Puc.1

MennanHas MOIIHOCTh CHTHAJla BO3pacTaeT, eCiIM Tpacca MepeceKaer
BOJHYIO MmoBepxHOCTh. Koadduument Kzav 3aBucutr ot orHorenus b= r/R, (puc.
3), TIe ry - NpOTSHKEHHOCTh Tpacchl Haj Bojoil. KpuBas 1 Ha puc. 3 s ciyyas,
KOTJIa BOJHAsA TIOBEPXHOCThH OJIFKE K MPUEMHOMN CTaHIINH, 2 - K TIepeaaroniei.

LY o™ 1.R>60xMm
20 2 R>30rMm
23 R<10kM T P
10 ‘..--"'"'F.--- 1 15
-t fomaree
0 3 .—-—1-""?'&:# 3 10 /’f
1 1~ VLA
-10 > 5 == /A‘
1 Y 12 b
20 .10 6 10 20 wpan © 02 04 06 08 10
Puc.2 Puc.3

[Ipu pacnpocTpaHeHUM CUTHaNIA HaJ XOJIMHUCTON MOBEPXHOCTHIO TOTEpPHU
pacnpoCTpaHEHUs] YBEIUYMBAIOTCS TIO CPAaBHEHUIO CO CIydaeM KBa3WTJIAJIKOU
MecTHOcTH 3HaueHue Kzx 3aBucut ot dh - cpeaHeil BBICOTBI HEPOBHOCTEH,
KOTOpasi MOXeT OBITh OIpejielieHa o puc. 4,a Kak pa3HOCTh MKy BbIcOTaMH h
(90%) u  h (10%). 3aecy h (90%), h (10%) -3T0 3HAYEHUS BBHICOT MECTHOCTH Ha
Tpacce NPOTSHKEHHOCThI0 OKoio 10 kM, mpesbimaembie B 90% u 10% Touek



npousIsi COOTBETCTBEHHO.

h 55 [
10% e £\ -10 AN
dh \ [ \5 20 AN
90% - Y .30 3 ah
100 1000 M
Puc.4,a Puc.4,06

Ha puc. 4.0 kpuBas 1 cooTBeTcTByeT ciydaro, korma MC Haxomutcs y
BEpPIIMHBI XOJIMA, KpuBas 3 - y OCHOBaHMS, a KpuBasg 2 COOTBETCTBYET
POMEKYTOYHOMY TIOJIOKCHUIO M UCHONB3yeTcsl B pacderax. 3HaveHus dh
ompenenstoT o Tadi. 3 [Ipu dh>20 M cinenyer y4uThIBaTh BIMSHUE XOJIMUCTOCTH,
TaK KAaK HapyLIaeTCs yCIOBUE KBA3WUIJIAJIKOW MECTHOCTH.

Tab6aunia 3
THUII MECTHOCTH dh, m THUn MECTHOCTH dh, m
1. Cnerka xonmuctas papauna [20...40 ‘4. Topbr 150 ...300
2. XonMucrasi paBHUHA 40 ..80  [|5. Boicokue ropHble MacCHBBI 300...700
3. Xonambl 80...150  |6. OueHb BBICOKHE TOPHBIC MacCHBHI (CBEIIIE 700

JlononHuTeNbHBIE (PAKTOPbI, KOTOPHIE MOTYT BJIMATh Ha 3HAUEHUE YPOBHS
CUTHajJla B KOHKPETHBIX CUTYalUsX - 3TO OPUEHTALUs YJIMIl U OJIM30CTh JIECHBIX
MaCCHUBOB.

Biisnue opueHtaimu ynmun U gopor. [Ipu paauanbHOM pacrosioKeHUU
TOPOJCKUX YJUL OTHOCUTENIBHO BC BO3MOXHO BO3HHKHOBEHHE BOJIHOBOJHOIO
s dekra, B pe3ysapTaTe KOTOPOro MOKET MPOUCXOAUTh YCUIICHHE MPUHUMAEMOTO
curHana. IIpunsareie Ha MC curnanbl, HanpaBJIeHUSI PACIPOCTPAHEHUS KOTOPBIX
MapajiyieIbHbl HAINPABICHUSAM YIHI, UMEIOT ypoBeHb momiHocth Ha 10...20 b
BBIIIE, YEM CUTHAJIBI, MPUXOASAIIME C ApYrux HampasieHuid. Ha yactorax Huxke 1
[T aToT 3 PexT 3HaunuTENBHO OCIA0IEH.

Biusnue smcTBbl. Ha pacripocTpaHeHue CUTHAIOB B JIECHOM 30HE BIIMSIOT
napameTpbl JIepeBbeB (pa3Mep CTBOJIA, pa3Mep BETBEW, MIOTHOCTb JHCTBBI,
paccTosiHUE MEXAY AEPEeBbSIMHU, BBICOTA U Ap.). B Tponuueckux pailoHax ¢ O4€Hb
TyCTBIMM JIECAMM CHUTHQJI MOXET HE MPOXOJWTb Yepe3 JIECHOM MAacCCHUB, H
pacrpocTpaHseTcsl TOJIbKO 3a CUET OTUOAHUS BEPXYILIEK JIEPEBHEB U OTPAKEHUS OT
HUX. Hekoropele COCHOBBIE J€Ca CHJIBHO MOTJIOIIAOT JHEPrUI0 CHUTHAJIA,
IIOCKOJIBKY Pa3Mepbl UT'OJIOK COOTBETCTBYIOT NMPUMEPHO IOJOBUHE JJIMHBI BOJHBI
CUTHAJA.

3aBUCUMOCTb OT JIMHBL Tpacchl. [lpu pemenun psna 3agad B mpouecce
OPOEKTUPOBAHUSA CHUCTEM TOJABMKHOW PaJMOCBS3M yHOOHO IOJIB30BAThHCS
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AHATMTUYCCKON 3aBHCHMOCTBIO MEXITy MOIIHOCTBHIO TIPUHUMAaeMOro curxana (P.)
u paccrossuueMm mexay bC u MC. B o0mieM Bujie Takast 3aBUCUMOCTb UMEET BT

_ -n
P.=K,R (7)
st cBoGOIHOTO MpocTpancTBa N=2 . B ropoJcKux yCIOBHSIX OcllaOJieHHe
CUTHAaJIa ropas/io OOJIbIIE U TIOKA3aTeNb 71 , MOJYyYEHHBI HA OCHOBAHUH 00paOOTKU

pe3ynbTatoB u3MepeHuii OKaMmyphbl, 3aBUCHT OT PACCTOSIHUS U BBICOThl AHTEHHBI
bC, kak moka3zaHo Ha puc. 5.

n
8
l.IkM<R«15xM
6 o [ —
,// 2 npaHR < dpr
4
5 —ﬁﬁ.IL h 2. 40 xm <R< 100rM

10 50 100 500 1000 M
Puc. 5

Ecmu paccrosaue mexny bC m MC He npesblmiaer 15 kM, TO mokasaresnb
creneHu N=4 npu Manoil Beicote anTeHHbl bC , a npu 00JbIIMX BRICOTAX 3HAUCHUE
omm3ko N= 2,5 , T.e. OJU3KO K 3HAYECHUIO B CBOOOJIHOM MpOCTpaHCTBe. Ecim xe
R>40 kM TO curHan pe3ko 3aTyXaeT C yBEIMYEHHEM paccTosiHUs. B GosblumHCTBE
3a7a4 MPUHUMAIOT N=4 B YCIOBUSX TOPOJCKON 3aCTPONKH

Ha MC menuanHas MOIITHOCTh MPUHUMAEMOTO CUTHaIa

Ry (R) =107 (®).
e
P, (R) clemyeT BRIUUCIATH 110 (1) 6o 1o (6).

3anuem (7) 1 MeAMaHHOW MOITHOCTH CUTHAJA,
4
Py (R): KoRim 9)
rae
_p®
K, =P (10)
- MEJuaHHas MOIIHOCTh CHTHaja Ha pacctosHud 1 kM ot BC, MoxHO
paccuntath 110 (8) u (1), mubo (8) u (6);
R - paccrosaue mexay bC u MC, Beipa)k€HHOE B KUJIOMETpPax.
®opmyna (9) crpaBensiiBa B T€X CIydasiX, KOrJa MOXHO NMPUHATH N=4, B
OCTAJIBHBIX CITydasx UCIONIb3yeTcs obras ¢popmymna (7).

Brusnaue paboueii yactoThl. C pocToM paboueit 4aCTOTHI CUTHAJ B TOPOJIE
3aTyxaeT 00JIbIlIe, Y4eM B CBOOOTHOM MPOCTPAHCTBE. MOYKHO MPECTABUTh

i —(2+m)
rae Kr - koo PuImeHT nponopiuroOHAIbHOCTH , 3HAUEHUE KOTOPOT0 MOYKHO

OIPCACIINTD IIPU SHCPICTUYCCKOM paCUCTC;
m - 1I10Ka3aTcJib, YCTaHOBHeHHBIﬁ OKCIICPUMCHTAJIbHBIM ITyTCM.
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Jlnsa cBobGonHoro mpoctpanctBa M=0. B ocTalbHBIX cioy4yasx OH ompene-
JSIETCs 110 pUc. 6. TJIe KPUBBIE CHATHI IIPU Pa3HbIX 3HAYEHUSX YacTOTHI:

m 1
e
1,0 e 3
/
0,6 1
-' | i i ] - R
0,2 .
1 10 100 ™
Puc.6
1) f=1..2 I'Tu,
2)f=0,5...1 T
3) f=100 MI'u

IIpu R= 1...10 kM, 3HaueHuEe m MPAKTHYECKHU OINPEAEISIET TOJIbKO YacTOTa,
npu R> 10 kM ocnabiieHHe CUrHala ¢ pOCTOM YacTOThI YBEIMYMBAETCS U 3aBUCUT
oT R.

4.3. Moaean JIn

Mogenn Jlu mo3BossitoT mporHo3upoBaTh B nuanazoHe CBY ypoBeHb
curHajia Ha BxoJzie npueMHuka bC ¢ yueToM xapakTepa MECTHOCTH.

MecTHOCTB KJIacCUPUIMPYIOT 10 ABYM MPU3HAKAM:

1) mo crtpykrype, chHOpMHPOBAHHOM YEIIOBEKOM (XapakTep 3aCTPOMKH):
OTKpBbITast TEPPUTOPUS; IPUTOPOIHAS 30HA; TOPOJICKAs 3aCTPOMKa

2) MO €eCTECTBEHHBIM CBOMCTBaM (XapakTep Tpacchl): TJajgkas Tpacca,
XOJIMUCTad , Tpacca HaJl BOAHOW MOBEPXHOCTHIO, TPAcca Yepe3 JIMCTBEHHbIE Jieca.

[TepBasg moaens JIu npencka3zanusi ypoBHsI CUTHAJIA - 3TO MOAENb "OT 30HbBI K
3oHe". Ha ee 6a3ze mocTtpoeHna yHuBepcaiabHasi Mojenb JIu "OT myHKTa K TyHKTY".

Mogenb "OT 30HBI K 30HE" CO37aHa Ha OCHOBAaHUMU aHAJIM3a HKCHEPUMEH-
TaJbHBIX U3MEPEHUIN YpOBHSI CUTHANIA (JIOKAJTBLHOTO CPEIHETO), OMyOJIMKOBAHHBIX
pPa3HBIMM aBTOpPAMHM ISl 30H C Pa3IMUYHBIM XapakTepoM 3acTpoiiku. B ee ocHoBe
JIBa CJIEIYIOIINX SKCIIEPUMEHTAIIbHBIX MTapaMeTpa MOJEIH:

P1 - ypoBeHb curnaia B Touke, orcrosiieid ot bC Ha 1 mumto ( unu 1 km);

Y - HAakJIOH KpHUBOM IMOTEPb pPACHpPOCTPaHEHUsA. YHCIEHHO paBeH

OCIIa0JICHUIO CHWTHAJa TPH YBEJIWYCHHH JUTMHBI Tpacchl B 10 pa3; exuHHUIA
u3Mepenus - A1b Ha aexany (nb/mek)

CornacHo mojenu JIu, ypoBeHb MOIIHOCTH CHUTHAJIa Ha BXOJE MPUEMHHUKA
MC



11

p.=p,+o, —vIgR +a, + o, +a, +as (12)
rae Ri - mpoTsbkeHHOCTh Tpaccehl B aHMIMCKUX MIIsIX (1 must = 1,6 kM.);
P, W Y - m©apaMeTpbl MOJENH, ONpPEICICHHbIE IPU THUIIOBBIX
HEPIreTUYCCKUX MapaMeTpax armaparyphbl, YKa3aHHbIX B Ta0. 4;
0l,...0l; - nomnpaBo4Hble Kod(duuMeHTh. BBomsaTca B cilydae, Koraa

TEXHUYECKHUE TapaMmeTpbl  paauouHTepdeiica OTIMYAloTCS OT  THUIOBBIX.
Omnpenensitoress o dopmynam Tabn 4. [lpu 3ToM BIUSHUE BBICOT AHTEHH
YUHUTBIBAETCA TAKKE, KaK U B MoJenu OKamMyphl.

Ta0muna 4
IMapameTpbl CTAHJAPTHbIE 3HAYEHUs]  |MONMPaBOYHbIE KO3 PUIHEHTHI.
% - * = —
pOBEHb  MOHIIHOCTH  mepe-|P BS * =40 nbm oy = PBS —40
natunka BC - Pgs
- * — *
Beicora antennst BC - hy hi* = 100 byt (30m) o, = 20 Ig(hl/ hl )
* =
Koaddumuent yeunenus [g1* =61b O3 =0;— 6
anTeHHsl bC - 1
- * = *
Bricora anternst MC - hy h2* =10 pyr (3m) oy = 10 Ig(h2 /h2 )
K *= —
o3 dunment yewenust |2 *=0nb as =0,
anTeHHbl MC - Q2

[ns  omnpeneneHus mnapaMeTpoB MOJEIH  MCIIOJIB30BaHbl  PE3YJIBTATHI
U3MEPEHNN MOIIHOCTH CHTHAJla Ha Tpaccax. 3aBUCMMOCTH YPOBHS MOIIHOCTH
CUTHaJla, W3MEPEHHBIE I JTUX TpacC MOKa3aHbl Ha puc 7, OTU pe3yJbTaThl
MOJIy4€HBI TP OINPEACIICHHBIX CTAHIAPTHBIX apaMeTpax, yKa3aHHbIX B Ta01. 4

Tabmmma 5

HOMeEp KpUBOil Ha puc. 7 Tpacca P1, abm Y .ab/nex

1 OTKpBbITas -49 43,5

2 THUIIOBas TIPUTOPOTHAS -61,7 38,4

3 Ounanensdust -70 36,8

4 Toxuo -84 30,5

5) Heto Mopk Cutn =77 48

HET CBOOOJTHOE TIPOCTPAHCTBO |[-45 20

[ToacraBuB B (12) mapamerpsl monenu Jlu ayg Tpacchl "TUMOBas MPUTO-
ponHas" W BbIpaXKEHHE U1 Ol K3 Taba. 4, 3alMCHIBAIOT YPOBEHb MOILIHOCTU
curHasua Ha Bxoje npueMHuka MC

p. =617 +(pgs —40)—38,4IgR; + oL, + i3+ 0ty +0ic (13)

[TompaBka npu MoJICTAaHOBKE MPOTSKEHHOCTH Tpacchl ( R ) B kunomerpax (1
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v = 1,6 xm.):  Z; = 38,41g(R/1,6)=38,4IgR—7,84

- 50
-60

-70
- 80

- %0

- 100
-110
- 120

Puc.7

[Ipu cTanmapTHBIX MapaMeTpax, YKazaHHbIX B TabOJ. 5, ypOBEeHb MOIIHOCTH
curHana Ha pacctosinuu 1 km ot BC paBen

p(1l) =-61,7+7,84 = -54 0bm
IlogcraBuB BennMuuHbl O, U Oy 6 (13), HaxoaUM
P.=Pg-134,31- 38,4 IgR + 201g(h;) + 10 Ig(h2) + g1 + g2, (14)

3mechk R BeIpaxkeHo B kM, & hy m hy - B M.

OxkonuarenbHO B Mojenu JIu nist Tpacchl "TUIOBasi MPUTOpoaHas'" MPUHST
HaKJIOH y =40 0b/0ex, ¥ KOHTPOJIbHAS TOuKa Ha paccTtosHuu R = 10 mi B koTopoii
MOACPKUBAETCA YPOBEHb MOITHOCTH CHUTHaja paBHbIM - 100 nbm, kak mokaszaHo
Ha puc. 7 .

Pacuetnas ¢hopmyna no mogenu Jiu

P, = Pgs-132,7- 40 IgR + 201g(hy) + 10 Ig(h2) + 91 + G2, aBM (15)

rane R-B kM, h-BM.
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B monenn JIu tak o6bsicHeH Guznueckuii cMbIca hopmybl (15)
ciaraemoe ¢popmyJibl |(pU3HUECKHI CMBIC

pes-132,7 =p.*(1) |ypoBeHb MoUIHOCTH curHama Ha paccrosHun 1 kM or BC npu
CTaHIApPTHBIX YCIOBHUAX, 1bM

—y |g R YUUTBIBAET BIUSHUE CHOPMHUPOBAHHON CTPYKTYpPHL, ¥ = 40 0b/0ex nns
Tpacchl "TUIOBas IpUropoaHas"

+201g(hy) (akTOp, YUUTHIBAIOIIHI €CTECTBEHHBIC CBONCTBA TPACCHI

101g(hy) + g1 + g,  |baxTop, yYMTHIBAIOUMH OTKIOHEHHE TEXHUYECKHUX MAPAMETPOB OT
CTaHJIapTHBIX , YKa3aHHBIX B Ta0II. 4.

JlononHuTenbHbIe (HAKTOPBI, KOTOPHIE MOTYT BJIMSATh Ha 3HAYEHUE YPOBHSA
CUTHQJIa B KOHKPETHBIX CUTYalMsIX - 3TO OPUEHTAIUS YJIUL U OJHM30CTh JIECHBIX
MacCHBOB. XapakTep 3TOro BIMSHUS 00Cyxaaincs B pazaene 4.2.

Jlnst Toro, 4ToOBl YCTAHOBUTH XAapaKTEp 3aBUCUMOCTH YPOBHS CHTHAjla OT
pacctosHus, (5) IpeaCcTaBIsIOT

p.(R)=k, —40IgR, (16)
Tae

ki = pe(1)= Pes —132,7+20Ig(h )+101g(hy )+ 9y + 9, mBu  (17)

YPOBEHb MOIIHOCTU CUTHAJIa B TOYKE Mpuema Ha pacctosHuu 1 km ot BC,
IUJIsL TpAacChl 'TUIIOBAs npuropoaHas’ , B Auanazone CBY. MouHocTh curnana npu
ATHUX YCIOBUSIX:

p.(1)=K, =10°™; uBr (18)

MoiHOCTh curHana B TOYke npuema Ha paccrtossHuu R km ot bC, ¢ 3a-
CTpPOMKOM THIa "TUIoBas npuropoanHas”, B auanasone CBY
p.(R)=K,R™ mBr (19)
CBs3p Mexay BbICOTOM aHTeHHBI bC M XapakTepoM Tpacchl MPOSBIIAETCS B
cinenyromeM. IIpu Mmanoil BbicoTe aHTeHHBbI mepBas 30Ha Dpenens Oyzaer sk-
PaHHUPOBATHCS ECTECTBEHHBIMU MPEMATCTBUSMU U YPOBEHb CUTHAIA MOXKET MaJaTh.
DTOT (PakTOp SABIAETCS CYIIECTBEHHBIM JIJIs1 MOJACIH "OT TOUKH K TOUKe'".

B o6mem Buae BmecTo (19) MOKHO 3amucaTh MOITHOCTh CHUTHaJa B TOUYKE
npuema Ha paccrosiuuu R kM ot bC, ¢ 3acTpoiikoit 1r060ro Trma
p:(R)=KR™, (20)
rae Ki - MOIIHOCTh CUTHaJIa B TOUYKE MpueMa Ha pacctosHuu 1 kM ot bC,
JUISL TPACChI C TaHHBIM ( | - TBIM) TUIIOM 3aCTpOiiku, B auanazone CBY;

n - TIOKa3aTelb 3aTyXaHus, 3aBUCUT OT THUIIA 3aCTpOWKHU. 3HaueHus Ki u n
MO>XHO HaWTH HAa OCHOBaHWM JaHHBIX TaOm. 5, a Tarke (17) u (18). [Ipu pacuere
peanbHbIX Tpacc CJEeAyeT CpPaBHUTh PACCMATPUBAEMYIO TEPPUTOPHUIO C
NOAXOASIIEN CTPYKTYpoil u3 Tabu. 5. IIockoabKy Bce MPUTOPOIHBIE 30HBI TOXO0XKH,
TO JJI1 HUX UCnonb3yloT (19) Jig ropoAoB moka3arenu 3aTyXaHusl CyIIeCTBEHHO
oTimyatorcs. Tak mis Tokno N =3, a 114 UEHTPAIBHON YacTH Hbm—ﬁopKa n=>5.
B monenu Jlu ykazaHo, 4To B ciyyae HEOOXOIUMOCTH JUIsl KOHKPETHBIX Tpacc
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MOTYT OBITh MPOBEJEHBI MPOCTHIE M3MEPEHUSI YPOBHS CUTHAJIa Ha PacCTOSHUU |
Muwd 1 10 mmie or BC. B kaxnoil Touke AOKHO OBITH BBINOJIHEHO IO 5-7
U3MEPEHUN U WX pe3yJbTaThl YCPEAHEHBI U JOKAIbHbIE CPEAHHE 3HAYCHUS MOTYT
OBITH MOJICTaBJICHBI B opmynty (20) B o6miem Buje BMecto (7) MOXKHO 3amucaTh

R h,
pe(R)=pc(Ro)-vlg_-+201g = +a, (21)
Ro hy,
rae
Pc(Ro) - ypoBEeHh MOIITHOCTH CHUTHAJNA B TOYKE MPHEMa HA pacCTOSHUU Rg 0T
BC npu TUIOBBIX 3HEPreTUUECKUX MMapaMeTpax arnmapaTypbl, yKa3aHHbIX B Ta0. 4;

oL =0l + 0, + 03+ 0, + Oy - CyMMapHBII IONPAaBOYHBIM KOO()(OUIIMEHT.

Mogens "ot nyHkTa K nyHKTY'". J{nsg momenu JIm "OT myHKTa K IyHKTY' B
KauecTBe OCHOBHOW mpuHATa GopMyna (21) , koTopass MOXKET ObITh YTOUHEHA U
pacIpocTpaHeHa Ha CJIEIYIOLIUE CIIy4au:

1) oTkpeITast Tpacca

R hy
p.(R)=p.(Ry)-vlg—+20lg-2 + o (22)
Ro h
2) 3aKkpbITas Tpacca
o (R)= pe(Ry)—71g -+ +201g 2 + L+ 23)
Ro h,

3) mponet bC - MC nan BogHo# noBepxHOocThIO. CripaBeqinBa ¢hopmya
JUTs1 CBOOOHOTO MPOCTPAHCTBA.

B (22) u (23) o603Ha4eHO:
Ny, - >ddexTuBHAs BoicoTa anTenHbI BC Ha OTKPBITON Tpacce;

r )
hye - ycnoBHas addexTuBHas BoicoTa anTenHbl BC Ha 3aKphITOii Tpacce;
L - mudpakuroHHbIE TOTEPH.

DddekTrBHAs BbICOTA aHTEHHBI OMPEIEISAETCS TaKXKe, KaK Ha OTKPBITHIX
nposnerax PPJI. VcnoBuyio s¢dextuBHyro BbicoTy anTeHHb BC Ha 3akpbiToi
Tpacce 4acTo HeNb3sl onpenenuts (He cymectByer). [loatomy B (23) 4acTo MOXKHO

*
IIPUHSITH hl'é =h, . 3uauenne MUPPAKIMOHHBIX TOTEPH 3aBUCHT OT MPOCBETA HA

Tpacce M MOXET ObITh HaWeHO Mo AUupaKkIUOHHON dopMyrne Wi Tpadukam
Takxe, Kak u Ha PPJI.

Paccuutannsie mo (12) ...(23) 3HaueHuss MOTYT OBITH CKOPPEKTHUPOBAHBI C
Y4E€TOM TaKUX OOCTOSATENhCTB, KaK OPUEHTAIUS JOPOT M HAJIMYHME JMCTBEHHBIX
aecoB. B cmyuae, korna bC pacnonoxeHa y J0por, ypoBeHb curiaisa Ha MC,
JNBIDKYIIMXCA BAOJIb 3TOM goporu Oyaer ~ Ha 10 ab Beime, yem Ha MC,
JBIDKYIIUXCS B MIEPIEHANKYIISIPHOM HAIMIPaBICHUH, B PaJIUyCe OKOJIO JBYX MUJIb.

Ecnu TpaekTopusi paguocurHaita MepecekaeT JUCTBEHHBIN Jiec, TO HY>KHO
YUUTBHIBATH JIOMOJIHUTEIbHBIE TIOTEPU U3-32 PACCESHHUS €ro JUCTBOM. DTU MOTEpH
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MOTYT J0OaBIATHCS B KaXXJAOM KOHKPETHOM ciiydae. B psige skcnepumMeHTanbHbIX
UCCIIEJOBAaHUM OBLJIO MOKa3aHO, YTO JIMCTBA JAa€T MOCTOSIHHOE 3HAUYE€HUE MOTEPb,
3aBHUCSIIEE OT MPOTSHKEHHOCTH TPacchl, (ISl Tpacc JJIUHHEE OJHOTO KM).
[TockonbKy mapaMeTpsl JIECHBIX MAacCHBOB MEHSAIOTCS, TO M 3HA4YE€HHE IIOTEPh
U3MEHSETCS OT 30HBI K 30HE. I103TOMYy B MOJENSAX IPUHATO IMOTEPH B JIMCTBE
YUUTBIBATh C MOMOIIBIO KOA((ULMEHTA TOTOHHBIX IOTEPh, KOTOPBII U3MEPSIETCA B
nb Ha nekany, 1100 B 1b/M 171 KOPOTKUX y4acTKOB Jieca.

Teopernyeckn npencKazaHo, YTO MOTEPU B JIUCTBE MPOMOPLUOHATIBHBI

-4 -2
MHOXUTCIIO f TOrJa KakK B CBO6OI[HOM HpOCTpaHCTBC - MHO>KHUTCIIIO f .

Taxoke Ha wactote 800 MI'T motepu Ha Tpacce uepes yiec coctaBisitoT 40 nb/nexk,
yto Ha 20 ab Oosble, 4eM B CBOOOJHOM MPOCTPAHCTBE NPHU TOU Ke caMou
BEJIIMYMHE JOMOJHUTENbHBIX TMOoTepb 20 nb 3a cuer xapakTepa 3aCTPOMKH.
[TosToMy oO1IME TOrOHHBIEC MOTEPHU cocTaBisAOT 60 nb.

CTPYKTYpPaA NMOIrOHHBIX IOTEPb

BCETO oTepH CBOOOIHOrO IMIPOCTPAHCTBA |[TOTEPH 3a CUET 3aCTPOUKH  |[IOTEPH B JINCTBE
60 nb/nex (20 nb/ nex 20 nb/ nex 20 nb/ nex

I[OHOHHHTCJIBHBIG IIOTCPH B JINCTBC

oy L PV LI (24)

(1OR1 o Rl) Rl

riae R 1 - paccrosinue ot bC 10 Hayana gecHOro MaccuBa;

| - IPOTSKEHHOCTD JIECHOTO MACCHBA.

N3 (24) BuaHo, utro dyeM Onmxe BC k Hauvamy J€CHOTO MaccuBa, TEM
cuibHee ocnabneHue curHana juctBod. [losTomy cnegyer uzberarh pacmoso-
xkeaust BC BOMM3M JTUCTBEHHBIX MacCUBOB. AHTEeHHBI bC HOJKHBI OBITH TOA-
BEILEHBI BbILIE BepxXylleK aepeBbeB. Ecnu BOMM3M neca Haxonurcs MC, necHoi
MacCHUB MOXXET paccMaTpHUBAThCA KaK MPENSTCTBUE M JOMOJHUTEIbHBIE MOTEpU
MOTYT OBITh pacCUMTaHbl O JU(PAKLIHMOHHON (hopMmyIe.

Mopens JIm "OT nyHKTa K IyHKTY' YMEHBIIAET HEONPEAEICHHOCTh
npejcKa3aHus, Tak KaKk B HEW HCHOJIb3yeTCs KOHKpPETHbIe MPOQUIN IMPOJIETOB.
Mogenb npeanouTuTeNbHa s ceTeil ¢ 30HaMu oOciyxkuBanust 10 MUIIb U MEHee.
OTa MOJENb UCHOJIB3YETCS IMPU CO3JAaHUMM KOMIBIOTEPHBIX NPOrpamMm s IpH
TeHepaluy KapT TOKPBITHS 30HBI CUTHAJIOM, KapT WHTEp(EepeHIH, KapT s
onMcaHus mpolecca 3ctadeTHON nepeayu u T.11.

4.4, Mopaean Xara

CranmaptHas mozenb Xarta (Hata) moctpoena Ha oOpabOTKe pe3yJbTaToB
HKCIIEPUMEHTAJILHBIX ~ UCCJIENOBAHMA.  ODMMOUPUYECKHE  3aBUCUMOCTH,  HC-
noJib3yemble B Mojienn Okamyphsl B BUJI€ TpaUKOB, B 3TOM MOJIENHU MPEACTABICHBI
B BHJE amnmnpokcUMHpyromux ux @opmyn. CorjacHo 3TOH MOAENHU TpHU
CTaTUCTUYECKOM YyYeTe MapaMeTpOB MECTHOCTU IMOTEPHU MPU PaCHpOCTpaHEHUU
paarocurHaia
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L(R, f)=69+261g(f)-138lg(h, )+[44,9-6,5Ig(h, )|Ig R, +a(hyc )(26),

rjae

f - wacTora nznmyuenus bC B MI1;

Rim- pacctostaue ot bC 10 MC B kMm;

he — addexTuBHas BrIcOTa ycTaHOBKH aHTeHHBI BC, M ;

a(hMC) - BEJIMYMHA, OmpelesieHHas B paszaene 4.2 kak ko3P UIMEHT
"BeicoTa - ycuienue anteHHel MC". g Hee B paccMaTpuBaeMoOi MOJEIH €CTh
anmpokcumupytome popmyisl. OHAKO, 3Ta BEIUIHNHA OOBIYHO HE 3alMChIBAETCS
B (opmyinly mng pacyera MoTepb, MOCKOJIbKY OOJBIIMHCTBE CIIydacB a(hMC):o.
MosxHo paccunTaTh 110 (3) - (5).

[Ipy HanMUMM JAHHBIX O XapaKTepe MECTHOCTU HCIOJIb3yeTcs MOAu(u-
HMpOBaHHAsi MOJENb, YYUTHIBAIOIAs HM3MEHEHHE MECTHOCTU MO OJHOPOJHBIM
ydacTkaM. B 3ToMm citydae, moTepu pacpocTpaHeHuUs

x d
L(R, f)=69+261g(f)-138lg(h; )+ 31(1g Ry, )+ 3| 5B, Ig 22|y @0,
k k1
re
h, —BeIcoTa yeranoBkn anTenHb BC, M;
dy,. dy;—nanerocTs o1 BC 10 Hayana u koHua k-0ro yuacrka;
0B, — nomnpaska, Ha ycioBust pactipocTpanerus st K-0ro yyacrka;

Ly —mudpakuronnsie norepu, ab.

[To monenn Xata, ypoBeHb MOITHOCTH CUTHAJIA Ha BXojie mpueMHuka MC

Pe(R, f)=pgs + 9, +9, —L(R, f), nbu (28)
JIna  GSM1800 Ha HayaldbHBIX CTaAUSAX IPOCKTHPOBAHMS, KOrja

KOHKPETHBIE BBICOTHI AHTECHH €IIE€ HE OMNPEAEICHbl CTAaHIAApPTHAs MOJENb Xara
WMEET BUJ

L(R)=133+34IgRyy, (29)

Kanmu6poBka mozaeneit mpenckazanus. KanubpoBka Moaenu 3akitodaeTcs B

noa00pe 3HAYCHHM TMOMPABOYHBIX KOIPPUIIMEHTOB, MUHUMHU3HPYIONTUX CpPEIHEE

KBQIpaTUYECKOE OTKJIOHCHHE MEXKAy TMpefCKa3aHUEeM W  HaKOIUICHHBIMU

u3MepeHussMu. B Tabn. 6 mpuBeAeHBI Pe3yNbTaThl KAaTUOPOBKH Jisi MOCKBBI
[TonnpaBounbie K0O3DGUIUEHTH A T00aBISIOT B YKa3aHHBIE (POPMYIIHI.

Tabmnura 6.
Monens o popmyne (26) (27) (29)
3HaveHHs MONMPaBOYHBIX KodhdumureHToB A, nb -9 -7 -11

Paz6poc nonpaBouHBIX KOAPPUIMEHTOB, 1b 10 8 6
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5. KOHTPOJIBHOE 3ATAHHUE

1. Tlpu yka3aHHBIX HHEPreTUYECKUX MapaMeTpax pacCUUTaTb MOIIHOCTH
curHana Ha Bxojae npueMHuka MC Ha paccrosauu 1, 5, 10, 15 u 25 km. Pe3ynsb-
TaThl pacyeTa NpeJICTaBUTh B BUJIE rpaduka.

2. OnpeaenuTs paanyc 30HbI 00CITYKUBAHUSI B KWJIOMETPaxX, IPU yCIOBHH,
YTO JOMYCTUMAsi MOIIIHOCTh CUTHAJIA Ha BXOJI€ MPUEMHUKA J0JKHA MPEBBIIIATS:

a) - 90 nbwm;

0) -100 abwm;

B) - 105 nbwm.

Pe3ynbTaThl pacuera NpeacTaBUTh B BUjIE rpaduka.

3. YkazaHsbie Bbllle B M.1 W 2 pacdeTbl BHIMOJHUTH, UCIIOIB3YS MOJENb
Oxamypsl JjIs1 BAPUAHTOB MECTHOCTH:

a) KBa3UriaaKas

0) mpuropoIHas

B) OTKpBITas

I') XOJIMUCTAs

J1) C HAKJIOHOM.

3anmcaTth GopMyIy IS OmpenesieHHs YPOBHS CUTHAJIA IO 3TOH MOJICTH U
yKa3aTh YACICHHBIC 3HAYCHUS €€ TTapaMeTPOB.

4. Ha ocHOBaHMM SKCHEPUMEHTAIBHOM KPUBOW, MpHUBEAECHHONM Ha puc.Pl
noa00parh mapaMmerpsl Moaenu Jlu. 3anucats GopMyy sl ONpEIeTICHUsI CUTHAIA
10 3TOW MOJIENIM U yKa3aTh YMCIIEHHbIC 3HAUYEHUs €€ napaMeTpoB. [ monenu Jiu
BBITIOJIHUTH PACUeThl 10 1.1 ¥ 2 ¥ TOCTPOUTH TpaduKu.

5. 3amucate (opmyny s ONpeneNieHWss CUTHajda 1o Mojenu Xara |
yKa3aTh YHCIICHHbIC 3HAYCHUS €€ apaMeTpoB. BeimosHuTh pacuetsl 1o 1.1 u 2 Ha
OCHOBAHHUH MO XaTa U MOCTPOUTH TpaduKy.

6. IIucbMEeHHO CONOCTABUTH PE3YJbTaThl PACUETOB MO Pa3HbIM MOJAEISAM U
OOBACHUTD PACXOKICHUSI.

Wcxoanbie maHHbIC AJ1s pacueToB JaHbl B Tabaune P.1. O603HaueHus Benu-
YUH COBIIQJIAIOT C MPUHATHIMU B paznenax 4.1 u 4.4. B rpade Ne L nan HOmep
KpuBoil Ha puc. P.1. MuaauBuayansHbIil HOMep 3aaaHuss M onpenensercs o AsyM
nocjaeqHuM 1udpaM HoMepa cTyaeHdeckoro omiera YZ: M= YZ - 15k, k = 0;
1;2;3;4;5;6. Hampumep, eciau HOMEp CTYAEHYECKOro OuiieTa 3aKaH4YMBAaETCs
muppamu 97, To M=97 - 15x 6 =7
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Tabmuma P. 1

M Pes, BT |0, 46 |hi,m |hy,m |Y mpan |[dhm f, MI'm |Ne L
1 0,3 12 90 1 3 30 1800 1
2 1 12 60 15 5 50 450 3
3 5 10 30 2 10 90 450 5
4 10 6 60 1 15 10 450 7
5 30 10 90 15 20 50 800 9
6 1 15 60 2 20 100 1800 11
7 1 15 90 1 14 20 800 12
8 5 6 90 15 10 60 800 2
9 10 12 30 2 7 20 800 4
10 30 15 60 1 3 40 900 6
11 0,3 10 30 15 5 50 900 8
12 1 10 30 2 15 120 900 10
13 5 12 60 1 10 10 900 12
14 10 10 90 15 2 30 900 4
15 30 6 30 2 10 70 900 5

- 100
- 110
-120

9

6
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6. KOHTPOJIBHBIE BOITPOCHI

1. OT yero 3aBUCUT MOIIHOCTh MIPUHUMAEMOTO CHTHAJIA HA ONPEACICHHOM
paccTosTHUU OT 6a30BOM CTaHIUU?

2. Yto Takoe MOAENH paCIpPOCTPAHEHHUS U JI1 YETO OHU UCTOJIb3YHOTCS?

3. [Jaiite xapaktepuctuky Mmoaenu Okamypbl

4. JlaliTe XapakTepUCTUKY MOJICJIN Xara.

5. JlaitiTe xapakTepuUCTUKY MoJend JIun.

6. JlaiiTe CpaBHHUTEJIBHYIO XapaKTEpUCTUKY H3YyYEHHBIM  MOJEISIM
IIPEACKA3aHUS YPOBHS.

7. Kakme eme Momenu mNOpencKa3aHusi YPOBHS MCHOJIB3YIOTCS IIPH
MTOCTPOEHHUH CETEW MOJABUKHOU CBA3U?
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